Adrenomedullin is a regulated modulator of neonatal cardiomyocyte hypertrophy in vitro.
Adrenomedullin is a potent hypotensive, natriuretic and diuretic peptide that is coexpressed in the heart with its receptor, suggesting that it may have localized actions as a modulator of cardiac function. Although expression of adrenomedullin is upregulated in the pathological heart, its cardiac function has not been clearly elucidated and it is not known whether this represents a common feature of cardiac hypertrophy, nor whether this is restricted to cardiac myocytes. We have determined the direct effects of hypertrophic agents on cardiomyocyte adrenomedullin gene expression and peptide secretion and have examined the effects of adrenomedullin on biochemical markers of cardiomyocyte hypertrophy. Regulation of adrenomedullin expression and its effects on the hypertrophic response were studied in cultured rat neonatal ventricular cardiomyocytes. Incubation with phenylephrine or endothelin for 48 h led to a hypertrophic response with an associated fivefold stimulation of ANP gene expression. In contrast, adrenomedullin mRNA was inhibited by 30-50% in response to phenylephrine or endothelin-mediated hypertrophy, and this was associated with a 35-45% reduction in secretion of immunoreactive adrenomedullin. Phorbol ester mediated activation of protein kinase C and increasing intracellular Ca(2+) with ionomycin led to significant downregulation of adrenomedullin gene expression in cardiomyocytes. Co-incubation with 100 nM adrenomedullin for 48 h inhibited phenylephrine-induced cardiomyocyte hypertrophy as determined by protein:DNA ratio. Adrenomedullin partially blocked phenylephrine-mediated transcriptional activation of ANP and MLC-2 reporter gene expression in cardiomyocytes and this effect was mimicked by 2 microM forskolin, suggesting that this response was mediated via the activation of adenylate cyclase. These data demonstrate that the cardiomyocyte adrenomedullin gene is repressed by phenylephrine or endothelin-mediated hypertrophy. The inhibitory effects of adrenomedullin on the cardiomyocyte hypertrophic response suggests that this peptide acts as a regulated autocrine or paracrine modulator of cardiomyocyte function and that downregulation of adrenomedullin expression may play a role in induction and maintenance of cardiomyocyte hypertrophy.